The development and user interface analysis to an object tends to follow technological developments, as it has become an extension of the human being. In recent years, with the development of digital interfaces, a set of procedures, rules and usability standards have been developed to facilitate projecting processes and evaluation of interfaces to ensure a better user interaction. There are plenty of heuristics sets, created by authors, which serve as the basis for other researchers and professionals in the improvement and expansion of the joint heuristics. Thus, this research presents a study on the heuristics used for the assessment of human-computer interaction process (IHC), the contact of users with interfaces. The objective of the research is to identify the similiarities, singularities and equivalences between the concepts from the heuristics set available for evalution of interface.
Introduction
The development and user interface analysis to an object tends to follow technological developments, as it has become an extension of the human being. In recent years, with the development of digital interfaces, a set of procedures, rules and usability standards have been developed to facilitate projecting processes and evaluation of interfaces to ensure a better user interaction.
There is an abundance of heuristic sets, created by authors such as, for example, Smith and Mosier, Molich and Nielsen and Bastien and Scapin and others that serve as the basis for other researchers and practitioners in improving and expansion of the sets of heuristics.
Thus, this research presents a study on the heuristics used for the assessment of human-computer interaction process (IHC), the contact of users with interfaces.
The objective of the research is to identify the similarities, singularities and equivalences between the concepts from the heuristics set available for evaluation of interfaces.
The research presents a review of heuristics sets that are used by design professionals, designers, programmers and interface evaluators, as grounds for an area that is constantly evolving. The problem of this research is developed from the following question: what are the opportunities that an analysis of singularities, equivalents and heuristics set of similarities exist in the IHC literature, brings a better understanding of the potential of a knowledge expanded on the set of heuristics available?
IHC, Heuristic Evaluation and Usability
From the 80's, several authors have been developing and publishing a new set of heuristics with guidelines for the design, usability, ergonomics, engineering software, among other fields interested in human-computer interaction (HCI).
According to Nielsen [1] , "the objective is to find heuristic evaluation of the usability problems in the design so that they can be treated as part of an iterative design process.".
The set of heuristics cataloged aims to enable improvements in the interface object, centered on the expectations and needs of the user, for example, more efficient completion of the activity and a positive and satisfying experience Shneiderman [2] .
With increasing diversity of the objects appearing in the market, other sets of heuristics have been developed, therefore, with the passage of time heuristics have been increasingly appearing in the specific field of action, which contributes to hyper thereof, e.g., heuristic set of Kärkkäinen & Laarni [3] "designing for small display screens" that have specific heuristics impact in the interface design and usability of the system as a whole focused on the use of devices with small screens, making it difficult the generation of an overview.
Thus, the heuristic could not be applied in development projects devices with large screens, making the specific heuristics in one area of operation with a limited view.
However, Donald Norman [4] comments that, even with the large amount of heuristics sets, many professionals, continue to commit systematically the same mistakes for years, producing poor quality products and difficult to use, according to the statement of Cronholm [5] sets of heuristics are not properly listed and are misapplied.
However, it is important to notice that this research does not seek to challenge the applicability of the sets of heuristics published by the authors, but present their commonalities and differences, as from similar heuristics sets of analyzes, and therefore seek to address the same problems and generally offer the same solutions.
According to Mandel [6] , the information technology products should be usable by a wide variety of people. Thus it is necessary to assimilate: who are these users and where they want to go. It is in this sense that seem to go the multiplicity of heuristics that has emerged over the years. Consequently, if there is a huge variety of mental models -user -this helps to make sense of the problem in the object. Analyzing and measuring these aspects you can view a key concept of the problem, which may or may not have a very clear result compared to other mental models, but justified to develop an instruction, if a heuristic in order to prevent the user have some sort of embarrassment in the use of the object.
Thus, the heuristics are aimed to prevent the user's problem that has come up before, in view of this heuristic are not focused on the object, are soon to autonomous method.
Bonsiepe [7] reports that the interface has a tool condition of objects and content. The interface transforms objects into products. The interface converts the content into understandable information. Therefore, the interface is the medium in which the user interacts with objects. It is in this sense and seeking to interface objective account appointed by Bonsiepe that has emerged a multitude of heuristics that aims to evaluate and facilitate usability.
However, it is observed that, despite having a common goal heuristics, they have also been constructed according to the plurality of digital objects and articles, increasingly complex and large, which leads to the emergence of new heuristics that take account of different problems identified by the interfaces.
Such heuristics have a number of common points, the first one is the concern with the user interface and the interface, however, the singularities, similarity and equivalence point to opportunities to rethink the heuristics.
Therefore, you can view's characteristic of the sets of heuristics, optimizing the already developed in the literature and the present open door to creating new quantifying the similarity of concepts, equivalence and singular.
Heuristics ergonomic and usability
The heuristics used in this study were chosen from the consolidation of usability criteria formulated by 33 researchers of Human-Computer Interaction and Usability and more the company criteria Apple Computer Inc. These heuristics have been developed for use with interactive systems by the following researchers: The list builds on noted in the list of heuristics sets gathered from literature references, for example, articles and books.
The research references to the survey took place from direct sources to IHC and doing research in their references resulting in works published as Shneiderman, Preece, Rogers and Sharps and Cybis are some the authors that list works of several other authors.
The phases applied to the levamentamento of heuristics sets were named list, screening, separation and group.
Methodology
The methodological process was developed in compliance with the methods, techniques and materials used for implementing the various phases of the research of the existing sets of heuristics in the literature (IHC).
This work is structured in two phases in the first, is presenting the collection of data which is divided into 2 parts: the reference lookup, and the sets of heuristics.
In the second, presents the process of selection of heuristics divided into 4 parts: list, sorting, separation and reunification, which is shown in the diagram below:
To narrow the search, were investigated as reference works of different authors who conducted research with developments characteristics, ratings, reviews and selection of heuristics sets as well as on the adjacent and central themes -definition of usability criteria, ergonomics and processes test and its evaluation methods.
The authors selected for the study differed in structure in the presentation of the material. Some studies are longer and detailed, using many examples, while others are shorter and objectives, with some suggestions and directions. The list with the names of the authors surveyed and year of publication is presented in Table 1 .
Result, Uniqueness, Similarity and Equivalence
Following are meeting the key terms examined designating the heuristic set of areas used in this study, together with their meanings.
The uniqueness, as the dictionary definition (lat. Singularitas) characteristic of an individual, which makes it different from the others. Property of what is unique. Therefore, it is possible to analyze the traces of heuristics developed in the current literature, surveyed in this project, making sure that does not have any similarity or equivalence with other heuristics, may finally be termed as singular.
During the analysis of uniqueness comes the question about the authorship of the heuristic nature of the authors and the validity. For every time a new set of heuristics may be being developed, that is, this heuristic to that singular moment, can be used as a basis for development of other heuristics causing them to lose denomination is heading for similarity or equivalence.
The likeness, dictionary definition is an estimate of the similarity between two or more terms that have common heuristics that approach or identify, without however come to be equal. This can be characterized by two factors: the similarity of semantic and thermology.
The main function of a similarity model is to define the characteristics of heuristics are compared to obtain the degree of similarity between them.
The equivalence as defined dictionary (lat aequipollens: Equivalent) two propositions are equivalent if they have exactly the same meaning. Since heuristics may be represented by multiple features such as: classification and semantics.
The lexical equivalence (of / thermology) the terms alone does not identify all the possibilities of approximation requiring therefore approaches that address the semantic aspect. Semantics refers to the study of meaning in every sense of the term and is concerned with what something means in context.
In the model of similarities, semantics can be considered as the interpretation of the designers and users of the data and schema in a given context Ziegler and Dittrich [8] .
But for data integration, the biggest challenge is to identify semantically similar concepts that present conflicts for different contexts in which they were modeled. The semantic proximity is to characterize the degree of similarity with a qualitative measure Sheth and Kashyap [9] .
Screening criteria
At this stage, the list of item 2.2 listing heuristics sets analyzes the compatibility in equivalence basis. The result is a worksheet that relation between the heuristic Basically the criteria used in the equivalent plea is divided into two stages: naming and semantics. To differentiate the heuristics are analyzed nomenclature in which the equivalent basis is clear, for example, in the case of consistency, 'consistency of the data display being displayed' of Smith and Mosier [10] , 'to provide consistent responses to user actions' of Pinelle, Wong and Stach [11] , 'maintain consistency and clarity' of Preece et al. [12] , 'Consistency' of Shneiderman [2] , Norman [4] , Dix [13] , Apple [14] , Tognazzini [15] , Torres and Mazzoni [16] , Oren and Yilmaz [17] , Cybis [18] , 'Consistency and standards' of Nielsen and Molich [1] , 'internal consistency' of Cogdill [19] , 'consistency in interaction' of Talarico Neto et al. [20] , and 'consistency in navigation across organizational divisions' of Amstel and Sousa [21] , were rated immediately to a screening consistency in the naming therefore, must always be stated the same way.
For the other heuristics that do not fit in naming as they are not very clear, can sometimes be hidden in another vocabulary, and so are analyzed by philosophical definition (semantics).
So 'use the user language' of Nielsen and Molich [1] , 'clarity of the information presented' of Torres and Mazzoni [16] , 'natural language' of Oren and Yilmaz [15] , 'television grammar and aesthetics' of Chorianopoulos [22] , 'readability' of Cybis [18] , 'wide range of users and contexts of use' of Talarico Neto et al. [20] , 'use appropriate intonation' of Moraveji and Soesanto [23] . 'Ease of assimilation of information by user' of Smith and Mosier [10] , were classified to the user's language, sorting by semantics, since the definition describes a quality or condition which facilitates in his characterization may be the same or similiar to the ground.
Result of screening, heuristics equivalents, separation and selection
The result of this phase is a table with the heuristics applied at the equivalence basis, and then a summary of the studied heuristics equivalent basis in alphabetical order at the same time appears the fundamentals like these equivalences.
As with the studies Bastien and Scapin [24] , Vanderheiden [25] , Konstantinos Chorianopoulos [22] , Preece et al. [12] , Smith and Mosier [10] , and Liker Majchrzak [26] , Tognazzini [15] , Mandel [6] , Talarico Neto et al. [20] , Oren and Yilmaz [16] and Alan Dix [13] recommendations on 'adaptability / flexibility' were grouped because they are related need for a system say about your ability to react according to the context, and as needed and user preferences.
And in studies of Norman [4] [15] recommendations on 'affordance' were grouped because they are related to the system need to have a hint of how we interact with the object.
At this stage, the list of item 2.2 listing heuristics sets analyzes the compatibility in the uniqueness of ground. The result is a worksheet that traces the relationship between the heuristic and its foundation see figure illustrates the aspect of this worksheet.
After the sorting stage of the heuristics that were not possible to have an equivalence relation. So, basically the separation phase are the heuristics with unique features that can be very comprehensive becoming unfeasible classification in screening.
Thus, 'effective use of graphics' of Norman [27] , which is very comprehensive and can be confused with several features -colors, shapes, audio, graphics, animation and interactive -so, was not justifiable classifies it in the previous phase screening.
Another possibility is that the heuristic is very specific, thus limiting their classification in the previous phase. In such a case, for example, 'color blindness' of Tognazzini [15] , it is specifically concerned with the possible users is anomaly, statistically, approximately 01 to 12 people suffering from color blindness. The result of this phase is a table with the heuristics applied to the uniqueness of ground, and then a summary of the studied heuristics singular basis in alphabetical order, at the same time appears the fundamentals like these equivalences.
As in studies of Bruce Tognazzini [15] the recommendation on 'anticipation' the criteria presented, it goes beyond predictability or be intuitive to the user.
And in studies of Barbosa [29] and Kärkkäinen and Laarni [3] , the recommendations on 'traceability' and 'use markers while scrolling or paging text' were grouped as they dealt with user guidance during navigation in the interface.
Grouping
At this stage, it is made the final analysis of heuristics that contains similar features and can be within the subcategories of uniqueness or equivalent fundamentals, as both have similar, that is rescued here in order to meet the objectives set out in item 1.
Thus the case of 'user friendly' of Mozota [30] , 'suitable quantity of responses 'and' ease of compression' of Preece [10] , 'good error messages' of Nielsen and Molich [1] , were grouped similar as in the singular basis because they deal needs to develop positive communication with the user so that one does not cancel out the other. From this analysis it is possible to see the result simultaneous submission of summaries of uniqueness fundamentals and equivalence.
Finally, the fundamentals: singular, similar and equivalent by authors organized chronologically descending below, then the heuristic result set and amount of grounds:
Conclusion
The general objective of this research was to analyze the similarities, equivalences and singularities from heuristics set available for evaluation of interfaces. In that sense this research began showing that the field of human interaction computing and usability are extensively studied in the literature, when it comes to the development of sets of heuristics.
Hence having established importance of deepening of heuristics, seek this research in the literature, references capable of serving as a base. This resulted in a large number of heuristics set made by dozens of authors that were analyzed and mapped sequence (list, sorting, and grouping separeção).
As a final conclusion, it can be said that it was possible to verify, during the research and also the results heuristics having a common goal, they have also been built according to the multitude of objects and digital artifacts, increasingly complex and large, which leads to the emergence of new heuristics that give account of the various problems identified by the interfaces.
Sought to show clearly during the research that such heuristics have a number of common points, the first one is the concern with the UI relationship, however, the singularities, similarity and equivalence point to opportunities to rethink the heuristics, all its evolution and its importance to knowledge.
Therefore, even during this research can view's characteristic of the sets of heuristics, optimizing the already developed in the literature and the present open door to creating new quantifying the similarity of concepts, equivalence and singular.
As you can see this research does not end the discussion on heuristics, but throughout this work shows that there are new analytical possibilities that have not been developed, as they would render this very extensive work.
